In this paper, we investigate and analyze the situation of building demolition and construction and the phenomenon of discharging construction waste in Kitakyushu City, Japan in 2002. The amount of construction waste and its processing method are clarifi ed according to the type of structure. An outline of the demolition of a city-owned housing complex has been presented based on statistical data from Kitakyushu City. Furthermore, using examples of housing complexes, we discuss the process of demolition and construction in 2001 and 2002. We also analize the discharge amount of demolition and construction wastes, the treatment method and the schedule of each demolition construction project, etc.
Introduction
Since establishment of the Construction Materials Recycling Act by the Japanese government in May 2002, sorted dismantling of buildings and recycling of construction waste have been obligatory for parties who receive orders for building construction, while the promotion of recycling has received much greater attention in order to establish a recycling-based society. Construction waste accounts for half of all industrial waste and demolition techniques and disposal methods for such waste have gradually improved. In Fukuoka, Japan, in order to promote recycling enterprises, it is aimed to reduce waste material, such as concrete, asphalt, and wood, to zero by the end of 2005.
Some research has been carried out on building material waste and on methods of recycling. Y.Tsunetsugu 1) made a comparative study of three scenarios for the recycling of demolition wood waste. K.Yokoyama 2) discussed evaluation of low material consumption buildings based on the intensity of resource consumption. Y. Omi 3) predicted building material waste and analysis of the effect of recycling in the fi eld of wooden houses. GAO 4) presented a model to calculate the energy consumption of residential buildings by using recycled building materials However, little research has been carried out concerning the entire process of building demolition. In this paper, using the city of Kitakyushu note1 as the investigated area, the condition of demolition and construction in 2002 has been analyzed based on the actual statistical data of construction waste. Furthermore the conditions and characteristics concerning the demolition, middle processing, final disposal, and recycling of a building have been clarified. Data regarding the amount of construction waste material counted by the Building and City Planning Bureau, Kitakyushu has been used for analysis.
Characteristics of Recycling in Kitakyushu 2.1 Recycling Conditions in 2002
The amount of construction waste generated from April 1, 2002 to March 31, 2003 has been analyzed in this paper. As can be seen in Fig. 2 , according to the processing method of construction by-products, the percentage of resource-recycling is almost 100% for Reinforced Concrete construction, and 80% for Steel construction and Concrete Block construction. Therefore, it can be concluded that, except for wooden construction, all construction waste is recycled by more than 80%. In the case of wooden construction, the main construction by-products were wood waste or man-made wood, and the treatment methods mainly serve as recycling, onerous sale, and incineration disposal. In the case of the demolition of wooden construction, the percentage of recycling exceeded 60%, combined with the amount processed by incineration disposal and onerous sale, even though the percentage of resource-recycle is less than 30% of total wood waste. An outline of city-owned housing complexes 
The Outline of the OT Housing Complex
In order to clarify the characteristics of treatment methods for construction by-products, the demolition and construction of city-owned OT housing complexes of Kitakyushu has been investigated in detail, and the process of housing complex demolition and construction in 2001 and 2002 has been analyzed in this paper. Both demolition constructions were located in the OT housing complex (Fig.6.) . Table 3 . shows the outlines of these two buildings; and Table 4 
Work Process of the OT Housing Complex
Figs. 7 and 8 show the work process in the demolition and construction of the OT housing complex. Although there was little difference in the treatment method during the demolition construction of the OT housing complex, some differences can be found in the work process between 2001 and 2002.
As for the work process, the processing schedule and daily processing quantity have been investigated. Here, three kinds of by-product (concrete, asphalt, and metal waste) especially have been observed in detail. These three materials were processed on separate days in 2001, but were processed in 2002. Especially in the case of processing concrete; a large amount of concrete waste was transported in a single day. Processing as many construction by-products as possible in a single day can increase work effi ciency, and is predicted to lead to the saving of energy consumption concerning transportation. 
Conclusion
In this paper, the situation regarding building demolition and construction in Kitakyushu was fi rst investigated. An example of building demolition and construction has been analyzed, while conditions related to the transportation of construction by-products was also concluded in Kitakyushu in 2002. The amount of construction byproduct and its processing method were clarifi ed according to structural type. Furthermore, by using the OT housing complex demolition construction as an example, the process of demolition construction in 2001 As for further study, serious work is still necessary in order to predict the amount of construction waste accompanying building demolition and construction, and a key factor is the creation of a database regarding demolition and construction by-products. Furthermore, the energy consumption used for resource-recycling, should be analyzed. Kitakyushu City has an area of about 485km2 and is located midway between Tokyo, Japan and Shanghai, China. Kitakyushu has thrived as a gateway for trade with Asia since ancient times. Today, Kitakyushu's population of one million continues to reap the benefi ts of proximity to the Asian continent, and the city has become one of Japan's largest centers for international trade and industry.
